The use of molecular genetic markers to demonstrate the effect of organ environment on clonal dominance in a human renal-cell carcinoma grown in nude mice.
Transduction of the SN12C human renal-cell carcinoma line with the neoR gene produces a genetically "tagged" cell population within which individual clones can be identified if they dominate the tumor during its growth in vivo. We used this technique to determine whether the clones that dominate the primary local tumor and its metastases are the same or different when the tumor is growing in different organ sites in nude mice. The results show that clonal dominance is influenced by the organ environment in which the primary tumor grows, i.e., distinct clones dominated in the kidney, colon and subcutaneous sites. In addition, tumors grown in the orthotopic site (kidney) were all populated by the same dominant clones, and each distant visceral metastasis retained the same clonality. SN12C neoR-cells grown in an epithelial, ectopic site (colon) produced tumors with uniquely different dominant clones, and their visceral metastases retained the dominant pattern expressed by the parent tumor from which they were derived. In contrast, SN12C tumors growing subcutaneously showed a random pattern of clonal dominance in both their primary and metastatic sites. Parallel cytogenetic analyses could not demonstrate these patterns. We conclude that the organ environment significantly influences clonal dominance of human renal carcinoma and that tumor injection into orthotopic sites may produce a more reproducible selection of dominant clones.